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SECTI ON A - SUPPLEMENTAL | NFORVATI ON

The purpose of this nodification, P00019, is:

1. To revise the Scope of Work, reflecting the change in requirenments froma Abranms-Crusader program to an Abranms program Previous
notations of Crusader, it's OEM UDLP, and Crusader specific requirenments have been renpved fromthe SON This revision also reduces
previously required quantities of items, which have been agreed to between the parties (PCO letter dated 30 Sep 2002) and requires the
submi ssion of an approved term nation proposal prior to the conclusion of this matter. This will result in a downward adjustnent to the
contract price. Additionally, the SONis revised, for clarity purposes, in Section C. 6. This change does not affect the estimated val ue
of the contract.

2. To incorporate the Award Fee for the Fourth Award Fee Period. CLIN 0005AD in the amount of $2,106,565.00 is hereby incorporated for

fundi ng purposes. Section H 25 is revised as noted. Further revisions may be necessary at a |later date.

Except as noted herein, all other terns, conditions and specifications of the contract renmain unchanged and in full force and effect.

NOTE: FROM THE CONTRACT

REMOVE, DI SCARD PAGE( S) REPLACE, | NSERT PAGE(S)
8a 8a
12 12
13-23a 13-23a
-- 28n
35 35

*** END OF NARRATIVE A 021 ***
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ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT UNIT PRICE AMOUNT
SECTI ON B - SUPPLI ES OR SERVI CES AND PRI CES/ COSTS
0005AC FUNDI NG - THI RD REVI EW PERI OD $ 3,199, 789. 00
NOUN:  AWARD FEE - THI RD REV.
PRON: A126Mb7947 PRON AMD: 03 ACRN: AW
AVS CD: 27373533000
I nspection _and Accept ance
I NSPECTION: Origin ACCEPTANCE: Origin
Deliveries or Perfornmance
DLVR SCH PERF COWVPL
REL CD QUANTI TY DATE
001 0 31- MAY- 2002
$ 3,199, 789. 00
0005AD FUNDI NG - FOURTH REVI EW PERI CD $ 2,106, 565. 00
NOUN: AWARD FEE - FOURTH REV.
PRON: A136Mb6647 PRON AMD: 01 ACRN: BB
AVS CD: 27373533000
I nspection _and Accept ance
I NSPECTION: Origin ACCEPTANCE: Origin
Deliveries or Performance
DLVR SCH PERF COWPL
REL _CD QUANTI TY DATE
001 0 30- NOv- 2002
$ 2,106, 565. 00
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B-1

The CGovernnent shall provide funds under this contract covering the estinated cost and fee on an increnental basis as provided for in
the followi ng schedul e and pursuant to the Clause entitled Limtation of Funds. It is estimated that the incremental anounts are
sufficient for the performance of work in each of the cited periods. The Government may, at its discretion, provide funds on an
incremental basis within each fiscal year. The contractor shall so plan and execute the work required by this contract so as to expend
and/or commt funds conpatible with the proposed schedul e bel ow. \Wenever the contractor has reason to believe that funds obligated for
any fiscal year are either insufficient or excessive for the performance of work required in that fiscal year, the Governnent shall be
notified.

Proposed Fundi ng Schedul e Requirenents:

Per f or mance Peri od Anmount
Total - FYOO - Award through Nov 30, 00 $ 14,105, 855. 00
Clin 0001 $ 12,621, 985. 60
din 0002 $ 913,992. 20
Clin 0003 $ 569, 877. 20
Clin 0004 $ 0.00
Total - FYO1l - Dec 01, 00 through Nov 30, 01 $ 71,048,514. 80
Clin 0001 $ 54,199,177.90
din 0002 $ 6,443,561.80
Clin 0003 $ 5,113,694.10
Clin 0004 $ 0.00
Cdin 0005 $ 5,292,081.00
Total - FY02 - Dec 01, 01 through Nov 30, 02 $125, 777, 437. 63
din 0001 $ 92,175,879.50
Clin 0002 $ 13, 327,150.00
Clin 0003 $ 3,535,037.80
Cdin 0004 $ 0.00
Clin 0005 $ 5,306, 354.00
Clin 0007 $ 11,433, 016. 33
Total - FYO3 - Dec 01, 02 through Conpletion $ 17,547,181.90
Clin 0001 $_14, 800, 000. 00
din 0002 $ 0.00
Clin 0003 $ 2,747,181.90
Clin 0004 $ 0.00
din 0005 $ TBD
Clin 0007 $ 0.00

The funding requirenents |ines above represent the total cunul ative anpbunts by funding period and by line itemfor all awarded clins
shown el sewhere in Section B of this solicitation.

NOTE; EFFECTI VE W TH MODI FI CATI ON, P00016, THE CURRENT ESTI MATED CONTRACTUAL VALUES FOR CLINS 0001, 0002 AND 0007 ARE FULLY FUNDED
THROUGH CONTRACT COVPLETI ON

*** END OF NARRATIVE B 001 ***
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SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT
STATEMENT OF WVORK

C.1 GENERAL:
The contractor, acting independently and not as an agent of the CGovernnent, shall design and devel op an engi ne and any unique
interfacing hardware for the Abranms tank (MLAl and MLA2 SEP Mbdel s).

The design shall be fully validated and docunented by a devel opment program that, upon conpletion of the contract, shall result in
Gover nment approved perfornmance specifications, |CDs, conputer solid nodels, a set of contractor draw ngs (electronic format) and
process sheets that will enable the procurenent, production and acceptance of an engine that neets the foll ow ng overarching program
requi rements when integrated in each vehicle.

a _Reduced Total Oanership Cost: The goal is to achieve a Design to Qperating Support Cost (DTCSC) of $41/hr for Abrans.

b. Satisfy Abrans Engine performance requirenents referenced in Attachment 1.

c. Capable of being integrated into the Abrans Tank while mninzing changes to the basic platformor other subsystens.

d. Capable of being produced within a Design to Unit Rollaway Cost (DTURC) of $609, 008 and of neeting the Abrams programtest and
production schedul es at Attachment 3.

C.2 APPLI CABLE DOCUMENTS:
The engi ne devel opnent specifications in Attachment 1 and Interface Control Documents (ICDs) at Attachment 2 provide the design baseline
fromwhich the contractor shall devel op the objective engine configuration.

The contractor shall maintain and update such engi ne devel opment specifications and | CDs throughout the devel opment programin
accordance with its Configuration Managenent Plan (CMP). As these documents evolve into the final production specifications, the
contractor shall continuously coordinate with GDLS to assure that any planned design changes do not degrade vehicle systemlevel
performance. (Vehicle System Specifications are referenced in Attachment 1. Note that Abranms Vehicle system performance is subject to
current performance waivers, deviations and |etters of non-system conformance). Design changes/tradeoffs which inpact any of the
following itenms require Governnent approval prior to inplenentation: (1)vehicle systeminterface requirenents; (2) power pack,

propul sion system or vehicle system performance; (3) ERU recuperator design or performance; (4) vehicle systemsize or weight
(increases); (5) O interfaces or perfornmance of the engine.

In addition, the Contractor shall generate production |evel draw ngs and process sheets ready to be used for production orders once the
i ndi vi dual hardware capabilities have been validated. These draw ngs shall be controlled in accordance with the contractor's CWP. All
drawi ngs shall be generated, released, reproduced and exchanged via an el ectronic system capabl e of exchanging all technical data.

The final specifications and I1CDs to be delivered under this contract shall be validated through a contractor and Governnment test
program using the prototype hardware.

C. 3 PROGRAM MANAGEMENT ( CLIN 001):

The contractor shall exercise the requisite planning, direction and control over the programto acconplish devel opment objectives within
performance, cost and schedul e constraints including, but not be limted to: data managenent, scheduling, and an earned val ue managenent
costing systemthat shall accurately and proactively report costs.

C. 3.1 REVI EW&:

The contractor shall support and conduct the necessary neetings and reviews required to effectively nanage the devel opnent efforts in an
I PT environnent with the Governnment, Suppliers and the respective systemintegrators. Such efforts include supporting (or conducting
when appropriate) working | evel Technical Interchange Meetings (TIM), nonthly Program Managenment Reviews (PMRs), quarterly In-Process
Revi ews (I PRs) and annual System Level Reviews (SLRs) conducted by the Governnent Program Managenent O fice and Abrams prine
contractors. These neetings and reviews are conducted to manage the status of all facets of the programon a recurring basis.

C. 3.2 | NTEGRATED PRODUCT TEAM

The Contractor shall participate in a streamined Integrated Product & Process Devel opnent (| PPD) and Systens Engineering (SE)
environment that integrates the product's design, devel opnent, integration, |ogistics, and manufacturing. The Contractor shall
participate with the Governnment and the systenis integrating contractors in an IPT. The IPT's prinmary responsibility shall be the
timely identification and resolution of programand technical issues across all program functional areas.

The Contractor shall conduct a training course relating the theory of operation, conponent description, maintenance, servicing,
troubl eshooting, and repair. As such, this course "Governnent Test and Evaluation" is for the purpose of famliarizing Governnent
personnel (i.e. - mechanics, technicians, engineers, etc.) with the operation and mai ntenance requirenments of the engine.

C. 3.3 | NTEGRATED MASTER PLAN ( CDRL 001):
The Contractor shall develop and deliver a conprehensive Integrated Managenent Plan (I MP) within 60 days after contract award. The | M
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shal | describe the managenent processes and key events required to conplete the systems design, engineering and integration efforts in
accordance with the program objectives. The | M shall provide a framework for inplenmenting and nmeasuring performance required at
conpl etion of those key events. Moreover, each task shall be acconpani ed by specific acconplishnment criteria that shall be used to
assess the conpletion of the task for a given event. At a mininumthe I MP shall cover:

A description of 1) the technical and managenent processes for interfacing with the Arny and the System Integration Contractor, and
for ensuring the engine configuration is maintained, 2) an approach for managing requirenents and interfaces across prograns and
contracts, 3) plans and processes for managi ng changes to requirenments and interfaces, and 4) plans and processes for achieving issue
resol uti on across prograns and contracts.

The key technical perfornmance neasures (TPMs), supporting technical perfornmance paraneters (TPPs) to be tracked during devel opnent
and "Success Criteria" for products to be delivered during the devel opment phase (Phase |) and proposed "Transition Criteria" for
transitioning fromPhase | to the production contract (Phase I1l).

The program technical, cost, and schedule risks for hardware and software, their risk ranking and the risk mtigation plans shall
be proposed to reduce these risks early in the program The risk assessnment techni que/ nmethodol ogy to be used to determ ne these risk
ratings shall be fully described. The risk mtigation plans shall include specific risk reduction nmetrics (RRM for neasuring the
progress/status of risk reduction initiatives. The Contractor's objective shall be to reduce all technical risks to "Low' by the
concl usi on of Phase I.

Processes shall be used for managing life cycle cost (LCC) in order to minimze the Arny's total ownership cost (TOC). The
Contractor shall use Cost as an Independent Variable (CAIV), Design to Unit Rollaway Cost Objectives (DTURC), and Operations and Support
(0&S) cost objectives along with appropriate glide paths to manage program activities.

The Contractor shall manage engi ne weight. The weight programshall differentiate between estinates, calculations and actual
measurenents of simlar and identical parts, and evaluate risk in accordance with these conputational types. Design-to-weight
obj ectives shall be assigned and managed throughout the devel opnent phase.

The nethod to be used for nmanaging Reliability, Mintainability and product Durability; "R/ M D' objectives shall be established and
managed t hroughout the devel opment program G owth curves shall be established with projected glide paths and planned activities for
achi eving these targets.

C. 3.4 | NTEGRATED MASTER SCHEDULE ( CDRL 002):
The Contractor shall develop an Integrated Master Schedule (IMS) that defines the time phasing of key programtasks, events, mlestones
and their interdependencies. The |IMS shall be used to assess program status and conduct schedul e planning, critical path and risk

assessnments. The | Ms shall identify long lead itens (LLI) that drive devel opment and procurenent tinme lines and all nmjor mlestones
leading to production deliveries. The LLI list shall define those parts and conponents whose procurenment tinmes exceed 120 days, and
shall be maintained throughout the program This list shall include information on estimated cost and lead-time for each item During

program execution, the | M5 shall be updated on a nonthly basis to accurately reflect the established devel opnment plan and status.

C. 3.5 EARNED VALUE MANAGEMENT:

The Contractor shall prepare and submt a nmonthly Cost Performance Report (CPR) (CDRL 003), and quarterly Contract Funds Status Report
(CFSR) (CDRL 004). The CPR shall be submitted using DO MGMI-81466 as a guide, and shall report costs through the third level of the
WBS. This report shall clearly present the Contractor's progress against its Perfornmance Measurenent Baseline (PMB), provide insight as
to the cunulative variances in the CWBS | egs, and report on the usage of Managenment Reserve. The earned val ue nanagenent system shall
conformto the criteria set forth in the EVMS5 ANSI standard (ANSI/ElA-748-1998) for Defense Acquisition. The report shall be broken out
to the third indenture level (at a mininmum). The CFSR shall be prepared and submnitted using DI - MGMI- 81467 as a gui de.

The Contractor shall electronically produce contract cost data in accordance with the Contractor Cost Data Reporting Manual .

The Contractor shall generate a WBS (using M L-HDBK-881 as a guide) and a WBS Dictionary that describes each and every WBS el ement. The
Contractor shall ensure that all subcontracted effort is included within the WBS, as shall all contract effort. Al Contract Change
Proposal s and Suppl enental Agreenents shall be subjected to the sane |evel of WBS identification, definitions, and SOVNrel ationshi ps as
the basic contract. The WBS shall be used for planning, nanaging and reporting program status and projections for cost, schedul e and
techni cal achi evenents. The Contractor shall neke no changes at or above the third level of the WBS (fourth level for CLIN 0001, Leg
1.1 only) w thout governnent approval.

The Contractor shall devel op a detail ed Perfornmance Measurenent Baseline (PMB). Updat es shal |l be nade during the program per the
Contractors EVMS description. Wthin 120 days after contract award, the Contractor shall support an integrated Baseline Review (IBR) at
its facility. At this time, the Contractor shall generate a tine-phased budget baseline assigning all contract costs to specific WBS
el ements. The PMB shall be the basis for the Cost Performance Report (CPR). No budgetary changes above the reporting level, with the
exception of the allocation of managenment reserve, shall be made to the PMB once it has been approved, w thout prior Governnent
notification.
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C. 4 SYSTEM ENG NEERI NG

C. 4.1 GENERAL:

The Contractor shall design and devel op an engine that fully satisfies all of the requirements of this contract. The capabilities of
this engine design shall be fully validated and docunented by a devel opnent program that shall denonstrate full conpliance with the
Engi ne Specification, Interface Control Documents, and Production Draw ngs.

To ensure that technical, cost, and schedule risk is nmininzed, and the overall program objectives are satisfied, the contractor shall

mai ntain a Systenms Managenent approach utilized throughout the program The Systens Managenent approach shall include a variety of
mul ti-discipline individuals, who shall performtrade studies as required throughout the programto ensure that optinal product
deci sions are being made. The Systens Managenent approach, shall include, but not be limted to the follow ng disciplines: Systens

Engi neering, Reliability Engineering, Mintainability Engineering, System Safety/Health Hazard Engi neering, Survivability Engineering,
Human Factors Engineering, Quality Assurance, Producibility (or Manufacturing Engineering), Configuration Managenent, and Environmental
Engi neering. At a mininmum the contractor shall performtrade studies to evaluate: cost, schedule, reliability, performance, and risk
inpacts to the program

C. 4.2 TECHNI CAL ANALYSI S:

The engine and its constituent conponents shall be designed utilizing the |atest conputer nodeling techniques, codes, processes and
checklists that are enployed by the Contractor. Analysis and eval uation of these conponents shall include but not be limted to:
aerodynam ¢ capability, structural integrity, reliability, maintainability, supportability, human factors engineering, quality
assurance, producibility, hazardous materials, ILS and all appropriate interfaces. A concurrent engineering approach shall be used that
ensures that all drawi ngs have been reviewed in accordance with the contractor's configurati on managenent plan by the appropriate
discipline prior to drawi ng rel ease. Each conponent performance |level shall be routinely assessed agai nst the overall system
requirenent.

Design reports shall be witten to docunent the adequacy of each conponent. Aerodynam c, performance, lifing reports to include cyclic
anal ysis, and contai nment analysis shall be perfornmed on the conpressor and turbine blades and di sks. An Average Performance Mdel shall
be generated that documents the average performance of the devel opnent engines. Additionally, a M ninmum Perfornance Mdel shall be
generated that documents the mni mum performance | evels of shaft horsepower and fuel flow specific fuel consunption to be delivered to
the Governnent. A conputer nodel with user instructions shall be forwarded to the Governnent after adequate test hours have been
accurul ated to ensure accurate representation of the product.

To ensure that each conponent is properly reviewed for integration, a structural analysis of all pertinent casings, attachment points,
interfaces and boundary conditions shall be perforned. The structural analysis shall be performed with 2-D and 3-D nodeling tools that
account for thermal and nmechanical |oads as well as material property variations. Al structural casings, whether they constitute outer
engi ne shells or gearbox housings, shall be reviewed for structural capability. Shock |oads, vibratory |oads, transm ssion reactive
loads as well as all rotor dynamic |oading shall be analyzed to ensure adequate design and operation.

The Contractor shall devel op and naintain detailed solid nodels to include dinensions, alignnment, tolerances, assenbly/attachnent
points, weight, density, noments of inertia and center of gravity information. Upon request by the Government, solid nodels of the
exterior of the engine and adapter kit parts shall be converted to ProEngi neer and delivered in accordance with the requirenments and
gui delines for solid nodeling provided by the Government. GDLS shall be given pertinent data to roll-up the system nodel and conduct
systemintegrati on assessments and anal yses (e.g. interference checks, determination of vehicle center of gravity, dynam c nodeling,
etc.).

C. 4.3 REQUI REMENTS AND CONFI GURATI ON MANAGEMENT:
Al'l requirenments shall be placed and managed in a program Requirenments Traceability Management (RTM database. The Contractor shall
update a Requirements Conpliance Matrix (RCM on a regular basis to reflect the expected capability of the current design.

The Contractor shall prepare a Configuration Managenment Plan (CMP) (CDRL 006) and Software Devel opment Plan (SDP) (CDRL 007). A
sof tware package shall be utilized to effectively conmmunicate these requirenents and their flow down to nenbers within the team

The engineering data and rel ated configuration docunentation prepared by the Contractor shall reflect the product structure, as-designed
configuration and as-built configuration for all deliverable hardware and software products. The Contractor shall prepare for and
participate in annual CMreviews and audits to evaluate the effectiveness of the CM program and Software Configuration Managenment (SCM
process.

The Contractor shall execute parts control and standardization activities at the subsystem and sub-tier levels concurrent with the
obj ective subsystem configuration. Additionally, the Contractor shall flow down parts control and standardi zation requirements to other
contractors and vendors as required.

C. 4.4 | NTERFACE CONTROL AND MANAGEMENT:

Interface Control Docunments shall be devel oped and maintained to: (1) describe all interface requirements (e.g., nechanical, electrical,
hydraulic, software) between engine and vehicle system (B-Kit 1CD), and (2) describe all interface requirements between the Abrans

engi ne and any interfacing systenms on the vehicle (adapter kit I1CDs). The B-Kit ICDs are included in Attachment 2 of the contract. The
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Abrans adapter kit |CDs shall be devel oped in conjunction with GDLS as the vehicle nodifications and engi ne design matures (CDRL 008).

The 1CDs shall be prepared in contractor format, subject to the approval of the Government. Once approved by the Governnent, the |CDs
shal | not be changed without witten approval of the COR  The contractor shall maintain interface control and nanage changes to these
requirenments and interfaces in accordance with the follow ng requirenents:

Physical Interfaces. The Contractor shall support the program Physical Interface Wrking Goup and the physical interface change
control process, and the creation and mai ntenance of interface docunments to include nmounting provision (MP) data sheets and power pack
space cl ai mnodel s and hydraul i c connections.

Electrical/Electronic Interfaces. The Contractor shall use the Cable Interconnect Diagranms (Cl D) and Conponent Data Set (CSD)
dat abases to define electrical/electronic interfaces. The Contractor shall provide usage and interface data for all engine
el ectrical/electronic conponents. Data shall be of sufficient detail and accuracy to support 1) generation of interface control
docunentation through the CDS database, 2) design of interface cabling, 3) design of interface control and power distribution circuitry,
4) verify use of Standard El ectronics has been maxim zed, and 5) verify use of Conmobn (electrical) parts has been maxi m zed.

Electronic/Logic (software) Interfaces. The Contractor shall support the program El ectrical SystemInterface Wrking G oup (ESIW5
and el ectrical /el ectronic change control process, the program Software Interface Wrking Goup and software interface change control
process, and the program Autonotive Controls Interface Working Group (ACIW5 . The electronic hardware and software shall be made
conpatible with Abranms vehicle electronics architecture and software architecture interfaces. |f under this contract, new software is
devel oped or conmercial off the shelf (COIS) software is nodified by 35 percent or nore, the Contractor shall follow a Software
Devel opment Plan that reflects its software life cycle processes and neets | EEE/ EI A 1 SO 12207 as tailored by the IPT. The Contractor
shall assure external interfaces are designed per the requirements of DOD Joint Technical Architecture (JTA).

The Contractor shall use nodels and sinmulations to enulate the signals and the data exchanged at electrical and |ogical interfaces of
the power pack hardware and software. Mddels and sinul ations shall be used to replicated sub-system features for the purpose of early
design iteration, interface definition and integration evaluation. The Contractor shall use these nodels and sinulations to perform
desi gn anal yses/val i dations, assess functionality and conduct perfornance neasurenments and predictions and assess tinming and

states/ nmodes transition effects.

The Contractor shall use 1) Sinmulation, Enulation and Stinulation (SES) to achieve early verification and validation of electrical,

el ectronic and software interfaces; and 2) Low Fidelity Mdels to verify and validate external powerpack interfaces early in

devel opnent. The Contractor shall deliver sinulators and emul ators of the engine external interfaces and support integration of these
products into GDLS SIL. These sinulators and enmul ators shall consist of both Contractor-devel oped software and GLDS-supplied hardware.
Delivery of the enulators and sinulators shall be achieved in order to support early integration of the engine electrical/electronic
controllers with external vehicle interfaces.

C. 4.5 NBC CONTAM NATI ON SURVI VABI LI TY ( NBCCS):

The design shall satisfy the NBC Contam nation Survivability (NBCCS) criteria for hardness, conpatibility, and decontami nability
specified in AR 70-75 and the quantitative NBC Survivability Criteria for Arny Materiel (12 August 1991). Materials used in the design
shall be sel ected accordingly.

The Contractor shall provide assistance to GDLS for the risk identification and NBCCS assessnent of the engine design. This assistance
shall include, but not be limted to: access to drawi ngs, performance criteria, design paraneters, specifications, Human Factors
information, failures node information, description of operation, and a list of materials. A list of non-NBCCS qualified naterials used
in the design shall be maintained and presented at regularly schedule IPRs and reviews. Material information shall be exchanged on a
concurrent basis, to the maxi mum extent possible, so that GDLS can assist the Contractor on NBCCS aspects of the design.

C. 4.6 EMBEDDED DI AGNCSTI CS/ PROGNOSTI CS:

The Contractor shall develop an integrated diagnostic strategy (enbedded and external) that defines the interface between the engine,
its enmbedded software, the operator and the nmintainer on a flow of infornmation basis. The diagnostic strategy shall contain a |ogic
decision tree that identifies a category of particular operator input and identifies steps to make a corrective or schedul ed mai ntenance
deci sion. The diagnostic strategy shall reflect categorical equipnent differences and di agnostic approaches.

The engi ne shall have on-vehicl e enbedded di agnostics capability. The objective of the enbedded di agnostics systemshall be to inprove
mai nt enance and readi ness, reduce operations and support costs and enable the Arny's anticipatory |ogistics system

The engi ne shall be capable of performng health nmonitoring and health checks using enbedded resources of the weapon systemto the

maxi mum extent possible. This capability shall include systemlevel diagnostics and fault isolation that integrates the engine with the
pl atform Weapon system on-board processing shall use data to provide the health check and fault isolation, and robust predictive and
prognostic capability.

The design shall feature prognostic strategy whose primary consideration is condition nonitoring of equi pnent and determ nation of
prognostic results. The Contractor shall inplement the prognostic strategy by incorporating prognostic sensors, wiring and software
hooks for prognostic data collection and mitigation. At a minimum the sensors listed in Attachment 5 shall be incorporated in the
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syst em desi gn.

C. 4.7 MANUFACTURI NG ENG NEERI NG

Draw ngs shall be prepared for all |aboratory fixtures, test fixtures, and tooling that are required to support the program during Phase
| and Phase Il at the factory level. Additionally, the analysis required to support the selection of these designs and ensure their
safety and functionality shall be perforned. Special Test Equi pnent required to performany tasks shall be identified and specified.
Production Tooling shall be used to the maxi mum extent possible during the devel opnent.

A Production Transition Plan (CDRL 009) shall be devel oped by the Contractor that addresses subcontractor/vendor controls, critical
materials and production |ead tines, nake/buy trade plans, process and plant |ayouts, equipnent, tooling, special test equipnment and
test capabilities, plant capacity, |abor relations, workforce skills, workforce training and certifications, facility nodernization, and
conput er ai ded manufacturing. Additionally, the plan shall address the functional requirenments needed to establish a Depot

overhaul /repair capability in conjunction with the Anniston Arny Depot.

C. 4.8 HUMAN ENG NEERI NG

The human engineering design criteria of ML-STD 1472 and M L-HDBK- 759 shal | be used as gui dance during the design activity.

C. 4.9 SAFETY ENG NEERI NG

The Contractor shall performsafety engineering for hardware and software to ensure that safety and health hazard requirenments are net.
The UDLP Integrated System Safety Program Plan (I SSPP) shall be used as a guideline for Abranms activities (ML-STD-882C). The safety
program shall be in accordance with applicable sections of the |SSPP. The contractor shall maintain and provi de Government access to
Material Safety Data Sheets, data needed to generate Safety Assessnent Reports for delivery of prototype hardware to Governnent test
sites and data needed to support System Safety Working G oup Meetings.

C.4.10 ENVI RONVENTAL ENG NEERI NG

The Contractor shall have an active environmental programthat acconplishes the following: 1) aids in the conpliance of applicable
federal, state and local environnmental |aws and regulations in effect, 2) ensures no dass 1 Ozone Depl eting Substances (CLCODS) or
Cadmium pl ated parts are used in the performance of this contract unless otherw se approved. The Contractor shall additionally provide a
list of materials and/or processes used in the manufacture or support of the product. Hazardous material managenment and pol | ution
prevention plans shall be developed to minimze life cycle environmental inpacts and to ensure mninmumindustrial pollution and
hazardous wastes are generated in the engine design, devel opnent, production, test, operation, maintenance, demilitarization, and

di sposal activities. The Contractor shall support and provide information on the ampunt and disposition of hazardous materials and
wastes and for integrating environnmental inpact and cost consideration issues into the systems engineering process. Material safety data
sheets (MsSDS) shall be provided for any mixtures or substances subject to FAR 52.223-3 and Federal Standard 313C and conponents recycl ed
products and cl osed-l1oop recycling of items, such as batteries, shall be identified. The Contractor shall support and provide data for
the statement required for testing, mlestone decision review and type classification. Information to be supplied shall include: part

wei ght, energy and water consunption, waste outputs, and environnmental, safety and health costs. The Contractor shall submt
environnental reports and logs to the State.

C.4.11 NAINTAI NABI LI TY:

The Contractor shall provide 1) maintainability support to design reviews, formal and informal, including systemlevel design reviews;
2) access to maintainability data (MITR, MR fix forward, and pre-op and total PMCS) down to the LRU level to be used for system|evel
mai ntai nability nodeling, which shall include corrective maintenance and schedul ed mai ntenance; 3) access to nmintainability prediction

data to be used by GDLS for systemlevel maintainability predictions.

C.4.12 RELIABILITY:
The Reliability engineering effort shall include the follow ng, at a m ni mum

1) Access to engine hardware and software reliability nodels and predictions to be used by GDLS for systemlevel reliability
nodel i ng and predictions. This nodeling and predictions shall be conducted, at a mininum to the LRU level. Were possible, this
reliability prediction data shall be based on denonstrated test or field operational data for the equi pment or for equipnent
substantially simlar to that proposed.

2) Access to expected engine failure nodes to the LRU level, with probable causes for each. The list shall include the failure node
ratio effects, detection nethod, and conpensation provisions for each failure nbde. The sumof the failure node ratios for the part or
itemshall equal one.

3) Reliability support of design reviews, reliability analysis questions/issues and failure scoring conferences;

4) Reliability growth support for planning, tracking and assessing power pack growth through devel opnent, which shall include
growt h curve docunentation.

C. 4.13 PRODUCT ASSURANCE:
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Al programactivities shall be conducted in conpliance with | SO 9001 requirenments in accordance with existing Governnent / Contractor
agreenments. The contractor shall maintain a Quality Program Plan (QPP), a Software Quality Program Plan (SQPP) and acceptabl e product
assurance procedures; and product quality metrics. Contractor Engineering and Operations personnel shall validate product
specifications, witness software acceptance testing and review hardware draw ngs/software products.

The contractor shall support future Abranms production by inplenmenting process control, inspection, final product acceptance and supplier
control plans; managi ng material non-confornmance/ corrective actions; and naintaining quality records. The contractor will naintain
inspection and acceptance test records, first article/first piece inspection results, and material/process certifications as specified
in Contractor procurenent docunentation. The contractor shall specify sub-tier supplier quality requirenents in procurenment docunents,
define acceptance criteria, validate quality records conformto requirements, performor wtness acceptance tests, and perform
source/receiving inspections. The contractor shall support requirenents verification testing by validating results and participating on
FRACAS revi ew boards.

C. 4. 14 DRAW NGS AND TECHNI CAL DATA:

The result of this system engineering effort, technical analysis and coordination shall be the generation of performance specifications,
and drawi ngs ready to be used for production orders once the individual hardware capabilities have been verified via devel opment
testing. Al drawi ngs and specifications shall be controlled in accordance with the contractor's | SO 9001 conpati bl e configuration
nmanagenent system

C.4.14.1 Performance Specifications: (CDRL 010) The contractor shall update (including adding QA and test requirenments) the devel opnment
specifications at Enclosure A to Attachnent 1 to reflect the latest configuration throughout the devel opnent process. The devel opnent
specifications shall evolve into a production specification that will enable the procurenent, test and acceptance of production engines
that reflect the validated configuration. The final production specifications shall be delivered in accordance with CDRL 010.

C.4.14.2 Drawings (CDRL 011): Al drawi ngs shall be generated, released, reproduced and exchanged via an el ectroni c system capabl e of
exchanging all technical data. Converted data is acceptable. Draw ngs shall be prepared and rel eased that define all aspects of the

engi ne design. The drawing effort shall include but not be linmted to all detail part draw ngs, source control vendor draw ngs, section
| ayout draw ngs, stack drawi ngs, sub-assenbly and top assenbly drawi ngs as well as an indentured parts list that fully defines every
part required to manufacture the product. Further clarification on drawings and the TDP are defined in contract letters dated 24 Cct
2002, Subject: Definition and Delivery of Technical Data Package and 12 Feb 03, Subject: Authorization of Deviation and Carification of
Production Drawi ng Configuration, attached herein. The Contractor shall prepare and maintain technical data using ML-DTL-31000 as a
guide. Data shall include the Engineering Bill of Materials (EBOV), three dinmensional solid nodels, two di mensional assenbly and detail
part drawi ngs, test plans/procedures, detailed specifications, and any other information necessary to verify the engine, transm ssion,
power pack and propul sion system designs neet all requirenents. These product drawi ngs and associated lists shall be devel oped using ML-
STD- 100G and ASME Y14.24M 1989 as guides. Draw ngs shall provide a level of detail and design disclosure equivalent to product

drawi ngs, as defined in M L-DTL-31000. Draw ngs shall be identified with the Contractor assigned draw ng nunmber and CAGE Code. Product
mar ki ng, based on the requirements of ML-STD 130 shall be defined in the applicable draw ng notes.

Al'l physical interfaces shall conformto the International Systemof Units programrequirenments. Al dinmensions and tol erances used in

reports, specifications and draw ngs devel oped under this contract shall be given in netric units unless otherw se approved. (Reference
Contracting Officers letter dated 03 May 2001 for exceptions). The conponents shall be designed and produced in nmetric, unless there is
a performance penalty, a cost penalty, or itens are unavailable in netric, in which case soft conversion netrics are acceptable. MII-

run purchased naterials and Cormercial Of the Shelf (COTS) conponents are excluded fromthe netric requirenent.

In addition, to the drawings required to fabricate the engine parts, the process sheets required to assenble and test the engine for
production shall be prepared and rel eased. These Manufacturing Operation Techni ques (MOTs) shall be released during the devel opnent
phase in the same format that they shall be ultimately used in production. A mninmumof nine (9) of the eighteen prototype engines shall
be produced and delivered by observing these MJTls.

C. 4.15 Testability.
The contractor shall observe M L-STD 1000 practices for the purpose of guiding design toward achi evenent of specified Power Pack
testability requirements for Abrans.

C.5 | NTEGRATED LOGQ STI CS SUPPORT (ILS):

The Contractor shall plan, inplenment, execute and manage an Integrated Logistics Support (ILS) program focused on design influence,
devel opnent of support data, and preparation for supporting Abrams with an Integrated Life-Cycle Support Environment for engine

devel opnent. The ILS program shall be structured to consider |ogistics supportability integrated with the design process. A maintenance
concept that is consistent with the Arny's Two Level Maintenance concept and uses Anniston Arny Depot for Depot Level Repair shall be
devel oped. On-board, built-in fault isolation/diagnostic/prognostic features shall preclude the need for any external engine test

equi pment at the tactical field level to the maxi num extent practicable. Any external requirenents for diagnostics shall be conpatible
with the Integrated Fam |y of Test Equi pment (I FTE) and Direct Support Electrical System Tests Sets (DSESTS). An approach shall be
devel oped and inplenmented to neet the spare and repair part support requirenments to conply with the Arny's readi ness goal of 90 percent.

The contractor shall devel op and deliver prelimnary technical data to include a Logistics Plan (CDRL 012), Logistics Support Analysis
Pl ans and Records (CDRL 013), Technical Manuals / OEM | ETM Source Data (CDRL 014), and Training (CDRL 015). Al packing and contai ner



Reference No. of Document Being Continued Page 11 of 22

CONTINUATION SHEET
PIIN/SIIN DAAEO7- 00- C- NO86 MOD/AMD P00019

Name of Offeror or Contractor: HONEYWELL | NTERNATI ONAL | NC.

design nodifications needed to support the Engine effort shall be provided.

The Contractor |LS programshall focus on achieving a significant reduction in O&S costs while increasing end itemreadiness. A tailored
LSA process shall be devel oped and inpl enented as the primary nmethod for achieving these O&% cost goals. It shall use the forner M L-STD
1388- 1A and M L-STD 1388-2B as guides. The LSA process shall target identification of critical supportability requirenments and
resolution of potential problens through design solutions. An Integrated Support Plan (CDRL 012), that describes the ILS program shall
be supplied in contractor format in accordance with the Integrated Master Schedul e.

The Contractor shall performthe LSA addressing key support drivers, critical tasks, and source data for operator organizational and
sel ected direct support |evel technical publications and training. As a part of the LSA process, the Contractor shall describe
support/test equi pment and special facilities requirements. The followi ng LSA tasks shall be performed at the corresponding | evel of
detail:

St andar di zat i on
- Define support-rel ated design constraints based on standardi zati on
-Provi de design recommendations for standardization approaches.

Desi gn factor - Influence hardware/sof tware design, including support equi pnent, by identifying
technol ogi cal advancenents and state-of-the-art design approaches which will enhance system support
- Docunent and track specific design recomendati ons and i nprovenents

Functional requirenents
Identification - Provide listing of all tasks required to support hardware/software
- Task list should be substantiated by RCM FMECA, other analysis or specification

Support alternatives - Devel op support alternatives to correct supportability design deficiencies and reduce
or sinmplify support resources

Al ternatives/tradeoffs - Include support considerations in all conponent |evel trade studies
- Performlevel of repair analysis
- Docunent trade-off including assunptions

Task anal ysis - Performdetailed task analysis of crewunit |evel task and onboard direct support
tasks
Test and eval uation - Provide planning inputs to supportability denmpnstration

C.6 TEST AND EVALUATI ON

The contractor shall provide a joint Government/contractor test concept that: (1) neets the overall milestone schedules in Attachnent 3,
(2) validates the design with a high degree of confidence that the systemneets the integration and performance requirenments; placing
particul ar enphasis on durability/reliability, and a low risk transition to production, and (3) takes advantage of common test data
between the contractor and Arny testing prograns.

The approved test concept shall be reflected in detailed test plans (CDRL 016) for Abrans that shall specify the particulars of the
engi neering devel opnent tests, perfornmance verification tests, and systemverification tests necessary to verify engine, system
characteristics and perfornance.

Test reports (CDRL 016) shall be prepared and provided to the Government within fifty days after the conpletion of each test identified
in the test plan.

The contractor shall conduct testing to verify conpliance of the engine with the perfornmance and integration requirenments prior to
delivery of prototypes to the Government. The contractor's test effort should include a |ogical sequence of conponent, subsystem and
system | evel hardware and software tests, including nodels and sinulations to denonstrate acceptabl e systemintegration and conpliance
wi th performance and supportability requirenments in the systens specification.

C.6.1. Engine Test Assets. The contractor shall manufacture a total of 18 LV-100-5 prototype engines for use as test engines. N ne
(9) of these engines shall be production representative. These engines will be allocated as follows:

Six (6) engines with adapter kits will be used by the contractor to develop the LV-100-5 to neet Abranms performance requirenments. These
engines may vary in configuration due to the needs for instrunentation and devel opment of various conponents. (See 6.2.1)

Two (2) engines with adapter kits will be used by the contractor for contractor endurance testing. The final endurance test engine
shal | be production representative (See 6.2.2).

One (1) engine with adapter kit will be shipped to the Abranms transm ssion manufacturer for use in devel oping the Abrans transm ssion.



Reference No. of Document Being Continued Page 12 of 22

CONTINUATION SHEET

PIIN/SIIN DAAEO7- 00- C- N086 MOD/AMD P00019

Name of Offeror or Contractor: HONEYWELL | NTERNATI ONAL | NC.

This engine shall be production representative. (See 6.3.1)

Two (2) engines with adapter kits will be shipped to the Abranms vehicle integration contractor for use in the integration of the LV-100-
5 engine into the Abranms vehicle. (See 6.3.2.)

Five (5) engines with adapter kits will be shipped to the Abrams vehicle integration contractor for installation into MLA2 Abrans SEP
Tanks. These engines shall be production representative. (See 6.3.2)

Two (2) engines with adapter kits will be shipped to the Abrams vehicle integration contractor for use as test spares. These engines
shal | be production representative. (See 6.3.2)

C.6.2. Prototype Bench Testing. Prototype bench testing shall be divided into two different types of test, contractor devel opnent
testing and contractor endurance testing. Accunulated engine run tinmes shall be sufficient to support all of the program m | estone
obj ectives.

C.6.2.1 Contractor Devel opment Testing. Six engines shall be used by the contractor to develop the LV-100-5 engine to neet Abrans
performance requirenments. The contractor will test these engines in test cells in accordance with the overall test concept plan. Tests
to be acconplished with these engines include but are not limted to: controls testing, performance devel opment, starting and
operability, cold start and environmental testing, operation with multiple fuels, shock and vibration, steady state and transient
operation, and evaluation of all sub-systems. Deficiencies found during this testing shall be corrected by the contractor and
incorporated into the remaining prototype hardware and sof tware.

C6.2.2 Contractor Endurance Testing. Two engines shall be subjected to an endurance test consisting of the 400 hour NATO test for
gas turbine engines, followed by 200 hours of transient cycling, followed by 100 hours of TACOM operational profile testing, followed by
200 hours of transient cycling and 100 hours of TACOM operational profile testing. Endurance Testing will be conducted in accordance
with the Government approved test plan. Endurance testing shall be planned early in the program so that individual engines delivered to
the field shall not acquire nore operating hours than endurance engines.

C.6.2.2.1. First endurance Test. The first endurance test will be conducted as early as possible in the test program This test is
intended to increase the avail abl e know edge about the perfornmance of the LV-100-5 engine. Consequently additional inspections
including partial tear down inspections at selected points in the test will be permtted. Changing of life linmted parts during testing
is permtted when the tinme at tenperature neets the life limting criteria after the 400 hour NATO portion of the test has been
conpleted. Life linmted parts are defined as turbine blades for the gas generator turbine and turbine blades for both stages of the
power turbine. Success criteria shall be as defined in C.6.2.2.2. . At the conpletion of testing, the engine will be disassenbl ed and
inspected for wear patterns, weaknesses and/or incipient failures. Deficiencies found during this testing shall be corrected by the
contractor and incorporated in the delivered prototype hardware and software. A test report will be prepared in accordance with CDRL
16.

C.6.2.2.2. Second endurance test. The second endurance test is intended to qualify the LV-100-5 engine for production. Consequently
the test will be conducted strictly in accordance with the test plan and only non-intrusive inspections such as by bore scope will be
permtted at specified intervals. Partial disassenbly will not be permtted. Changing of life limted parts during testing is permtted
when the tine at tenperature neets the life limting criteria after the 400 hour NATO portion of the test has been conpleted. Life
limted parts are defined as turbine blades for the gas generator turbine and turbine blades for both stages of the power turbine.
Success criteria for the test shall be no mnor test incidents during the 400-hour NATO portion of the test (as defined in NATO AEP-5
dated May 1988). For the remminder of the test, no mmjor test incidents may occur during the test. A nmjor test incident is defined as
a power reduction in excess of 25%that cannot be recovered using normal nmintenance techniques or a failure to start after 3 attenpts.
At the conpletion of testing, the engine will be disassenbled and inspected for wear patterns, weaknesses and/or incipient failures.
Deficiencies found during this testing shall be evaluated by the contractor to determine if a design change is required for production
engines. A test report will be prepared in accordance with CDRL-16.

C.6.3. Abrans Deliverable Engines. Abrans deliverable engines are divided into two categories: engines used in the devel opnment of the
Abrans power pack and engines intended for use in Abrams vehicles.

C.6.3.1. Abrans Power Pack Devel opment. One engine shall be delivered to the transm ssion nanufacturer for power pack devel opnent and
testing. The transm ssion manufacturer will performtesting to verify the integration of the LV-100 engine with the Allison X-1100-6
transm ssion. Power pack testing will culmnate with a 331 hour endurance test using the "Aberdeen cycle".

C.6.3.2 Abrans Vehicle Integration and Testing. Nine engines shall be delivered to the vehicle integrator for integration into MA2
Abrans vehicles. The contractor shall support the integration and installation assessment in accordance with C.6.2.3. In that regard,
the Governnent will use one of the prototype engines in a MIA2 SEP Abrans tank to evaluate the integration and installation of the
system Integration is defined as that portion of the non-recurring devel opnent programthat involves packaging all the systems and
subsystens of the propul sion systeminto a single concept that optimnm zes the system performance of the vehicle. |Installation is defined
as that portion of the recurring production or retrofit program associated with installing the propul sion systeminto the vehicle. The
MLA2 SEP integration/installation will be evaluated by the Governnent in an Engineering tank located at the CGDLS shop/software SIL
facility.
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One engine will be installed into a MIA2 SEP Abrans tank and used to eval uate the Logistics aspects of the installation at the GDLS
shop/software SIL facility.

In addition, the contractor shall supply seven (7) production representative engines for vehicle and support testing at governnent test
sites. Three (3) of these units will be used for Reliability/Durability endurance testing and will accumulate no | ess than 7500 Abrans

OPMCDE niles (750 engine hours) each. Two engines will be used for Engineering in-vehicle perfornmance eval uation, one at APG and one at
YPG Two (2) engines will be used as spares. Operation in an extrenme cold environnment shall be evaluated in the cold chanber at APG as

part of the performance test.

A maxi mum of two Abrams prototype sets of hardware may utilize parts that have been produced using devel opment processes. The engi nes
that utilize devel opment processes shall be linmted to the vehicle integration tests scheduled at GDLS. This shall ensure that all
engines delivered for field tests or field test spares occurring with the tank vehicles utilize the production representative hardware.

C.6.3.3 Abrans Test Support. The contractor shall support power pack installation, integration and test at each site for each power
pack asset. During testing, the contractor shall provide full engineering and |ogistics support to include spare/repair parts, tools,
special tools, test equipnment, maintenance support and failure analysis for the engine/ power pack at CGovernment test sites (Yuma Proving
Ground and Aberdeen Test Center) as well as at the transm ssion manufacturer. The contractor shall also support vehicle chassis
integration, assenbly test and checkout (IAT& ) at the GDLS SIL and Logistic Center. The IAT&C will be perforned to ensure the proper
physical and functional integration of power pack hardware, electronics/firmvare and software with the chassis and the vehicle,
respectively. Contractor support during | AT&C shall include on-site engineering support to performintegration activities identified in
the systemtest plan, troubleshooting/failure analysis and repair.

C.6.3.4 Failure Reporting and Corrective Action System (FRACAS): The contractor shall enploy a FRACAS to nmaintain a history of test
configurations, test results, test incidents and corrective actions for all contractor and Governnment testing identified in the test
plan. FRACAS will be inplenmented for all engine, transm ssion and power pack testing. The contractor shall record test incidents
during all contractor testing and make them available to the Governnent. During Governnent testing, the Government will use Test
Incident Reports (TIRs) and Corrective Action Reports (CARs) in the Government Arnmy Test Incident Reporting System (ATIRS) database.
For devel opnental configuration testing, the contractor's internal FRACAS is acceptable; for Abrans production verification , the
contractor shall use ATIRS. The contractor shall establish a Failure Review Board (FRB) to provide a technical forumfor review and
resolution of hardware and software failures.

C. 7 Reserved
C. 8 Engi ne Mock-ups and DECUs & Sinmulators

C. 8.1 Engine nock-ups: The contractor shall deliver an LV100-5 nock-up engine. At a minimumthe nock-ups shall have the follow ng
level of fidelity:

Interface Fidelity - Electrical, fluid and physical interface connections will be full fidelity.

Connector Fidelity - Electrical connectors shall be of representative size and |ocation; however, internal detail pins or sockets may
not be present.

Fluid Port Fidelity - Male and female fluid interfaces shall be of representative size and |ocation.
Interface Robustness - Fluid and el ectrical connections shall be of sufficient strength to acconmpdat e noderate | oads inposed by the
connection of nock-up electrical harnesses and hydraulic tubes. Mechanical interfaces shall be of adequate strength to support nock-ups

of mechani cal conponents which attach to these interfaces.

Non-Interface Feature Fidelity - Al features will be placed within the spaceclai menvel ope. The size and | ocation of major conponents
shall be within plus or minus 6 millimeters (.237"). External harnesses, tubing, brackets may not be in their final |ocations.

Handl i ng Robustness - An engine nmount and lifting provisions shall be provided with sufficient strength to support lifting and
installation of the nock-up w thout danage. Additionally, the entire nock-up will be designed with sufficient strength to provide a 4:1
safety factor.

Mass Properties Fidelity - The weight and center of gravity of the nock-up will not be representative of the actual engine.

Material Properties - The nock-up will be constructed primarily from mahogany and al umi num All nechanical interfaces will be nade from
netal .

C. 8.2 FADEC DECU & Sinul ator Requirenents

C.8.2.1 Crusader Requirenments- CLIN 0003- The contractor shall reallocate FADEC Serial Nunmber R-10 and deliver it to GDLS-Tall ahassee
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for MCU integration and check-out. The FADEC shall be to the latest configuration prototype (including the End Cap assenbly and all
Crcuit Card Assenblies) with required software. Additionally the contractor shall deliver to GDLS one spare LV100 engine sinulator to
enabl e functional testing of the FADEC within the Crusader MCU and in the Crusader SIL |ab. The FADEC and engi ne sinulator are being
devel oped/ manuf act ured under other requirenents of the LV100 contract.

C.8.2.2 Abrans Requirenments- CLIN 0002- The contractor shall reprogramand deliver DECU 100 Serial Nunber R-13 to GDLS SIL to support
integration testing. Additionally, the contractor shall deliver to GDLS one spare LV100 engine sinulator to enable functional testing of
the DECU- 100 within the Abranms SIL. The DECU- 100 and Engine sinulator are being devel oped/ manuf actured under other requirenents of the
LV100 contract.

C.9. DECU 100- CLIN 0007
C. 9.1 General

C.9.1.1 The contractor shall design a commbn DECU- 100 to be conpatible with both the LV100-5 engi ne and the AGI1500 engi ne. The current
Digital Electronic Control Unit shall be used as the baseline. The DECU- 100 is an assenbly of printed circuit boards installed into a
stand al one enclosure for the Abrans installation (DECU-100). The DECU 100 Line Replaceable Unit (LRU) will be directly interchangeable
with the J5.5 and J6 DECU LRU configurations w thout any engine (AGI 1500 Engi ne) or tank nodifications, when | oaded with the AGI1500
DECU- 100 software.

C.9.2. Design and Devel opnent

C.9.2.1 The FADEC/ DECU- 100 Requirenents Docunment at Attachment 1 provides the design baseline fromwhich the contractor shall devel op
the objective DECU 100 configuration for all approaches. The contractor shall maintain and update the FADEC Requirenents Docunent in
accordance with C.2 of the SON Final delivery of the Requirenent Docurment shall be in accordance with CDRL 010. The DECU 100 shall use
comercial off the shelf or existing mlitary chips wherever possible. The contractor shall develop the followi ng to support the LV100
and AGT 1500 Engi nes:

a. Common DECU- 100 har dware

b. LV100 Uni que Hardware required for the Abrams Tank Installation

c. AGT 1500 Unique Hardware with a diagnostic display nodul e and Software (incl.

CANBUS)
d. Al software for all vehicle configurations shall reside within the DECU- 100 assenbly.

e. Digital Menory Module (DMV) for the LV100 Engine only

f. The DECU 100 design shall not preclude the future enhancenment of a heater card for the DECU 100, (Pre-Planned Product
| mprovenent (P3l)

C9.22 The contractor shall provide an initial software devel opment release. This includes validation testing and docunments of the
full suite of DO 178B qualification testing to include the follow ng:

Test Case Devel oprment

Test Procedure Devel opnent

Structural Coverage Anal ysis

Internal Test Readiness Review

Customer Test Readi ness Review

Test Execution and Test Report Production

TP a0 o

C.9.2.3. During the prototype testing, the contractor shall update the software devel opment rel ease and conduct the full testing
required to validate the requirenents of DO 178B I evel C for engine control software and DO 178B | evel D for diagnostics and prognostics
software. Final validated software packages shall be provided to the Governnent within 60 days foll owi ng conpletion of the testing.
This will include electronic nedia master copies for Governnment use to down load into the Direct Support Electrical System Test Set
(DSESTS) .

C.9.2.4. \Wen selecting conponents for the DECU 100, the contractor shall coordinate with the Wite Sands M ssile Range to maxim ze the
sel ection of conponents already tested and approved as Nuclear Hardened Critical Item (HCl) conponents.

C. 9.3 Prototype Hardware (Fabrication)

C.9.3.1. In addition to the DECU 100 prototypes required under CLIN 0002, the contractor shall fabricate four (4) sets of prototype
hardware for the AGT 1500 engine with the | atest software rel ease.

C.9.3.2 The contractor shall fabricate one (1) additional prototype DECU 100 for support to the Abranms LV100 engine. This DECU 100 w |
be used for devel opnent of the Abrams Direct Support Electrical Test System (DSETS) |nterfaces.

C.9.3.3 The contractor shall provide software as required to support integration testing. Al hardware specifically applicable to CLIN
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0002 ( FADECs, DECUs, DMMs) shall be delivered with and billed against CLIN 002. . Al other costs, to include testing hardware, AGI 1500
hardware, Engineering cost, etc shall be delivered (as required) and billed against CLIN 0007.

*** END OF NARRATIVE C 001 ***

Status Regulatory Gte Title Dat e
C1 52. 204- 4003 START OF WORK MEETI NG MAY/ 2000
(TACOV

The contractor shall host a start of work neeting at its facility, unless sone other location is designated in the contract, within
30 days after contract award. The contractor shall at a mninuminvite the Contracting Officer's Representative (COR) identified in
Section G or in an appointnent letter, the Contract Specialist identified on the face page of this docunent, and the Adm nistrative
Contracting Officer (ACO. The COR Contract Specialist, and ACO shall be given at |east 14 days advance notice of the tinme, date, and
| ocation of the start of work neeting. The preferred method of notification is by email.
(end of clause)

C2 TACOM SUPPLEMENTAL STATEMENT OF WORK: TAI LORING OF M L-L-61002 TO JUL/ 1995
ELI M NATE USE OF Cl ODS
The foll owi ng change applies to M L-L-61002, Anendnent 1, dated 10 Jan 92, which is part of the technical data package (TDP) or
specification for this contract. Paragraph 4.6.3.2 requires imersion testing in nethyl chloroform a Class | Ozone-Depleting
Substance, or CIODS. Therefore, in order to elimnate the use of CIODS, ML-L-61002 is changed as follows:

When neeting the requirenments of ML-L-61002, Anendnent 1, delete the inmersion testing requirenents of paragraph 4.6.3.2.

(End of cl ause)

C3 TACOM SUPPLEMENTAL STATEMENT OF WORK: TAI LORI NG OF M L-STD- 129 TO JUL/ 1995
ELI M NATE USE OF Cl ODS
The foll owi ng change applies to M L-STD 129M dated 15 Jun 93, which is part of the technical data package (TDP) or specification
for this contract. The following references to Cass | Ozone-Depl eting Substances, or CIODS, are part of M L-STD 129M

a. Paragraphs 3.27 and 3.28 reference ML-P-116;

b. Paragraphs 5.1.1.2 and 5.1.1.3 reference ML-C 46168 and M L- C-53039;

c. Nurmerous paragraphs require |abels per ML-L-61002.
Therefore, in order to elinmnate the use of CIODS, ML-STD 129Mis changed as foll ows:

a. For paragraphs 3.27 and 3.28, conply with ML-P-116J, Anmendnent 2, dated 18 Aug 93.

b. For paragraphs 5.1.1.2 and 5.1.1.3, conply with both ML-C 46168D, Amendnent 3, dated 21 May 93 and M L-C 53039A,
Amendnent 2, dated 19 May 93.

c. For paragraph 4.6.3.2 of ML-L-61002, Arendnent 1, dated 10 Jan 92, delete the inmmersion testing requirenments for all
references to M L-L-61002.
(END OF CLAUSE)

C4 52.239-4001 YEAR 2000 (Y2K) COVPLI ANCE MAY/ 1999
(TACOM
(a) In the event that this contract calls for the delivery of any data processing hardware, software and/or firmware (to be

referred to as infornmation technology), such deliverables shall be required to performaccurate date/tine processing involving dates
subsequent to Decenber 31, 1999. The information technol ogy shall be Year 2000 conpliant upon delivery.

(b) Definition. Year 2000 conpliant nmeans information technol ogy that accurately processes date/time data (including, but not
limted to, calculating, conparing, and sequencing) from into, and between the twentieth and twenty-first centuries, and the years 1999
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and 2000 and | eap year calculations. Furthernore, Year 2000 conpliant information technol ogy, when used in conbination with other
information technol ogy, shall accurately process date/tine data if the other information technol ogy properly exchanges date/tinme data
withit.

(c) If this contract contains another provision requiring Y2K conpliance, that provision shall take precedence.

(End of clause)
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SECTI ON G - CONTRACT ADM NI STRATI ON DATA

LI NE PRON OBLG STAT/ | NCREASE/ DECREASE CUMULATI VE
| TEM AMS CD ACRN JOB ORD NO PRI OR AMOUNT AMOUNT AMOUNT
0005AD A136M56647 BB 2 $ 0.00 $ 2, 106, 565. 00 $ 2, 106, 565. 00
27373533000 3GA566
NET CHANGE $ 2, 106, 565. 00
SERVI CE NET CHANGE ACCOUNTI NG | NCREASE/ DECREASE
NAMVE BY ACRN ACCOUNTI NG CLASSI FI CATI ON STATI ON AMOUNT
Ar ny BB 21 32040000035R5R02P2737352516 S2011336Mb66 Wb6HZV $ 2,106, 565. 00
NET CHANGE $ 2,106, 565. 00
PRI OR AMOUNT | NCREASE/ DECREASE CUMULATI VE
OF AWARD AMOUNT OBLI G AMI

NET CHANGE FOR AWARD: $ 222,761, 074. 33 $ 2, 106, 565. 00 $ 224, 867, 639. 33



Reference No. of Document Being Continued Page 18 of 22

CONTINUATION SHEET
PIIN/SIIN DAAEO7- 00- C- NO86 MOD/AMD P00019

Name of Offeror or Contractor: HONEYWELL | NTERNATI ONAL | NC.

SECTI ON H - SPECI AL CONTRACT REQUI REMENTS
H 24 Design To Unit Rollaway Cost (DTURC) and Design to Operating and Support Cost (DTGSC)

The control of production unit costs of the engine and the operation and support cost of the engine (after fielding) are of
paranmount inportance in achieving program objectives . Cost is a key design paraneter and needs to be addressed on a continual basis
during this conmmon engi ne devel opment contract. The goal is to achieve a bal ance between production costs and operating and support
costs in order to obtain the |owest overall life cycle costs.

The objective of this contract is to develop an engine that will power the Abrams Tank and Crusader and neet the System
Specifications. During the common engi ne devel opment effort, the contractor shall continually strive to reduce the production unit
costs of the engine and the operation and support cost of the engine after fielding. The DTURC goal for the first production lot is_
$790,855. for Abrams _and_$620, 775. for Crusader. The DTURC goal for the entire estimated production buy of 3,600 engines (2,845 Abrans
and 755 Crusaders) is $609, 008. for Abrans and_$580,043. for Crusader. The DTURC includes the contractor's recurring hardware
production costs. Cost elenents should include; |abor, nmaterial, purchased parts, subcontract cost, burden, G&A, and profit. The DTURC
is based on approxi mately_400 engines per year for Abrans and 140 engines per year for Crusader. The DTURC is in fiscal year 2003
dollars and uses the Ofice of Managenment and Budget (OMVB) inflation guidance for Weapon Track Conbat Vehicles (WCV) dated 03 Jan
2000. The DTURC needs to track with the first production |ot.

The DTOSC goal for Abrams is $41. per hour based on (see notes) and $23. per hour based on (see notes) for Crusader, and_ includes
repair parts costs and petroleumoil and lubricants. The DTOSC is based on Anendnent 5 O&S cost assunptions LV100 A & B kits, average
through 2030, spares, repairables and PO.. AWF based on % of spare cost, excludes special causes.

The DTGSC is in fiscal year 2003 dollars and uses the OVB inflation guidance for Operations and Mai ntenance (OVA), dated 03 Jan 2000.

A DTURC and DTOSC report will be provided by the contractor on a quarterly basis. The cost report will be a neans by which the
Government will track and evaluate the contractor's progress toward achieving their DTURC and DTOSC goal s. The contractor wll docunent
the rational for any variances fromthe goals and will take actions to rectify any variances not beneficial to the Government. The
award fee in H25.2.2-1 will be tied to how well the contractor denonstrates their progress towards and the achi evenrent of the DTURC and
the DTOSC goal s. Final determination of the achievenent of the DTURC goal will be nade with the submission of the contractor's first
production proposal. Developnment test results will be used to evaluate the achi evemrent of the DTOSC.

Not hi ng herein shall be construed as obligating the government to award any production contract.

*** END OF NARRATIVE H 001 ***

H 25 AWARD FEE PROVI SI ON

1. General Instructions

(a) The award fee provisions contained herein, and the adm nistration of these provisions by the Governnent are not subject to the
Di spute Clause of this contract.

(b) An Award Fee Review Board (AFRB) will be appointed to evaluate perfornmance and determ ne the anount of award fee earned. Such
eval uation board will consist of PM Abrans and the Contracting Oficer. The evaluation performed by the Board and the resulting award
fee amount shall be reviewed and approved by the Fee Determining Oficial (FDO 30 days after the end of the review period.

(c) It is the intent of the Government to conduct an evaluation to determ ne the ampunt of any award fee earned, on a sem -annual basis
in accordance with the review periods |listed below. The Procuring Contracting Oficer (PCO intends to provide the contractor the award
fee criteria for each period prior to the start of the review period. To achieve the maxi muminpact of the award fee pool, currently

val ued_at $6, 407, 801.00, the contractor will be given an opportunity to assess that criteria and its priority or inportance and provide
input to the Government for consideration. In the event that nutual agreenment is unobtainable, the Government retains the right to
unilaterally adopt the criteria to be used during that review period. The CGovernnent reserves the right to unilaterally change the award
fee evaluation criteria, period duration, distribution of renmaining award fee dollars, and other natters covered in this plan, by
witten notice fromthe PCOto the contractor prior to the start of any review period. Changes to the plan for the current period will
be subject to nutual agreenent between the Governnent and the contractor.

H25.1 REVI EW PERI ODS
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Revi ew Peri od Award_Amount _Avai | abl e
#1 Award - 31 May 2001 $3, 034, 015.
#2 01 Jun 01 - 30 Nov 2001 $3, 069, 089. + $728,164 (rollover)
#3 01 Dec 01 - 31 May 2002 $3,203,863. + $811,023 (rollover)
#4 01 Jun 02 - 30 Nov 2002 $3, 203, 901.
#5 01 Dec 02 - 31 May 2003 $3, 203, 900.
#6 Final Overall Assessnent $1,530,097. - Subject to para. (a) bel ow

01 Jun 03 - Contract Conpletion

(a) Unearned award fee, or a portion thereof, may be rolled forward to a Final Overall Assessnment Award Fee Pool at the discretion
of the Governnent. The Final Overall Assessnent Award Fee Pool dollars may be earned at the conpletion of the contract based on an
assessnment of the Contractor's final perfornmance agai nst the overall program objectives in accordance with the following criteria:

Adj ecti val Range of
Rati ng Perf. Points Description

Excepti onal (100-71) The contractor exceptionally bal anced cost, schedul e and technical
Performance in accordance with programpriorities to achi eve program
obj ectives. Any deficiencies/shortfalls have little identifiable effect
on overall vehicle system performance. Corrective actions have been
identified, for any perfornmance shortfalls, which can be renedied by
first production unit w thout obsol escence. There is a strong |ikelihood
that the DTURC and DTOSC goals will be achieved. Transitioning the
programinto production was considered to be a |low risk.

Satisfactory (70-30) The contractor adequately bal anced cost, schedul e and technical
performance in accordance with programpriorities to achieve npst
program obj ectives. Any deficiencies/shortfalls have identifiable, but
not substantial, effects on overall vehicle system performance. Renedial
actions are required in one or nore areas and may result in sone
obsol escence. The DTURC and DTOSC goal s may be achieved. Transitioning
the programinto production was consi dered to be noderate risk.

Mar gi nal (29-0) The contractor marginally bal anced cost, schedul e and technical
performance in accordance with programpriorities to achieve sonme program
obj ectives. Deficiencies/shortfalls have identifiable and substanti al
effects on overall vehicle system performance. Corrective actions have been
identified, for any performance shortfalls, which cannot be renedi ed by
the first production unit wthout substantial investnent and obsol escence.
The DTURC and DTOSC goals will probably not be achieved. Transitioning
the programinto production was considered to be high risk.

The anmpunt of unearned award fee after the conpletion of the fourth review period is $1,097,336. The anmpbunt to be carried over into the
Fi nal Overall Assessment Award Fee Pool is $715, 000.

(b) At such time as the FDO shoul d determne, a summary of the Government's evaluation of the contractor's perfornmance for a given
period utilizing the evaluation criteria contained herein, may be released and discussed with the contractor. The contractor may
request, and the Government will provide, a formal debriefing on the AFRB' s findings.

(c) The contractor may present a presentation (simlar to IPRformat) formally to the AFRB and ot her Governnent participants, which
shall not exceed 120 minutes in length. If determined appropriate by the Contractor and/or the CGovernnent, this presentation shall
include both the Contractor's and Government's perspective on performance during the eval uation period. The contractor may submt
proposed criteria, through the PCO, within the area of enphasis, as well as other plan changes for the next period of performance.

(d) Wien it is determined that an award fee is applicable, any such ambunt shall be incorporated by contract nodification. No award
fee will be paid for any award fee review period in which the contractor receives an overall rating of marginal based on a weighted
average of the three objectives, i.e. less than 30% Moreover, the Government expects that all programrequirenments noted in C1 will be
achi eved at conpletion of the contract. Accordingly, the Government will assess the overall status of contract performance to assure
the contractor is maintaining a favorabl e bal ance between cost, schedule and performance across all programrequirenments while
attenpting to achi eve exceptional performance related to the specific award fee criteria |isted bel ow

(e) Nothing in this clause H 25.1 shall affect the paynent of the base fee (3% . The Government shall make payments on account of
the base fee equal to 3% of the anmount of each invoice subnitted by the Contractor and payable pursuant to the contract clause entitled
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"ALLOMBLE COST AND PAYMENT" (apr/1998) FAR 52.216-7.

H-25.2 AWARD FEE AREAS OF EMPHASI S AND CRITERIA - Fourth Review Period

H25.2.1 Program Objectives and Rel ative Wi ghts:

bj ective Rel ative Wi ght - Val ue
1. Contract Schedule and Cost Control 50% of Award Fee - $1,601, 951
2. Bal ancing Technical Performance 35% of Award Fee - $1,121, 365
3. DTURC 15% of Award Fee - $ 480, 585

H25.2.2 Criteria for Critical Contract Requirenents:

1. Contract Schedul e and Cost Control. - 50% of Award Fee

Mai nt ai ni ng the devel opnent schedul e has a slightly higher priority than cost. Therefore, when assessing cost and schedul e performance
the Governnent will weigh the contractor's progress in achieving the prototype delivery schedule listed in Section F of the contract

hi gher than cost. The EVMS shall be used as a tool to assess and control cost and schedule. EVMS will be used to identify cost and
schedul e variances to include providing an explanation as to the extent/cause of any problem areas. Assessing earned value status will
consi st of determ ning whether BCWP accurately reflects work acconplished relative to the performance netrics inherent to the PMB. In
addition, the tineliness and effectiveness of corrective actions will be assessed,

Exceptional : 71-100%

The contract is at or ahead of schedul e and under planned cost for the work perforned based on the information provided by the EVMS.
There are no exanpl es where significant nanagenent decisions have been made without due consideration of the inpact on cost and
schedul e. BCWP accurately reflects performance according to netrics.

Satisfactory: 30-70%

The contract is on schedule and at planned cost for the work performed based on the information provided by the EVMS. There are few, if
any, exanpl es where significant nanagenent decisions have been made without due consideration of the inpact on cost and schedul e. BCW
reflects performance according to the nmetrics with mnimal problens devel opi ng adequate nmetrics for work packages identified during

pl anni ng.

Marginal : 0-29%

The contract is behind schedul e and over planned cost for the work performed based on the information provided by the EVMS. BCWP
reflects performance below the netric. Corrective actions are being inplenmented, with mniml assessnment for tineliness and/or
effectiveness. As detailed planning takes place, adequate netrics used for neasuring perfornmance are general |y being devel oped.

2. Bal ancing Technical Performance - 35% of Award Fee

Areas of Enphasis:

Techni cal Performance Measure (TPM Threshol d Desi red
Durability 1600 MIBF 3200 MIBF
Uni nstal | ed Fuel Consunption . 393 . 393

Uni nstal | ed Max Hor sepower 1494 1494

The Award Fee for technical performance shall be based on: (1) The contractors ability to exceed all of the threshold requirenents
listed above, and (2) The contractors ability optinize performance to the desired |evels while achieving a favorabl e bal ance between the
TPMs. The order of priority for bal ancing technical performance between the threshold and Desired levels is as follows: (1) Durability
(Based on predicted MIBDR using the Abrams mission profile), (2) Uninstalled Fuel Consunption (Based on a worst case engine at 50%
power), (3) Uninstalled Max Horse Power (Based on a worst case engine with Abrans adapter kit).

Exceptional : 71-100%

The data submitted clearly and convincingly shows that the contractors objective design has a high probability of exceeding all
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threshold requirements by the beginning of the contract test program The contractor is neking significant progress in achieving the
desired levels of performance while optimally bal ancing technical performance in accordance with programpriorities.

Satisfactory: 30-70%

The data submitted clearly and convincingly shows that the contractors objective design has a high probability of exceeding nost
threshold requirenments by the beginning of the contract test program Any performance shortfalls are not significant enough to
negatively inpact a |low risk Abrams Production Decision. Design inprovenents to achi eve objective performance can be incorporated in
prototype hardware in sufficient time to allow in-vehicle verification prior to production. The contractor is neking adequate progress
in achieving the desired | evels of performance while adequately bal ancing technical performance in accordance with programpriorities.

Marginal: 0-29%

The data submitted clearly and convincingly shows that the contractors objective design has a high probability of exceeding, sone
threshol d requirenents by the beginning of the contract test program Any performance shortfalls are not significant enough to
negatively inpact a low risk Abrams Production Decision. Design inmprovements to achi eve objective perfornmance can be incorporated in
prototype hardware in sufficient time to allow in-vehicle verification prior to production. Al though sonme performance shortfalls may
not be correctable in sufficient time to allow in-vehicle verification prior to a production decision, the design inprovenent(s) clearly
have mnimal inpact and are clearly lowrisk for the first unit produced. The contractor has marginally bal anced technical performance
in accordance with programpriorities while making limted progress in achieving the desired | evels of performance.

3. DTURC 15% of Award Fee

The contractor shall inplement Cost as an I ndependent Variable (CAIV) in managi ng/ m nim zing production costs. The contractor shall
manage to the DTURC t hroughout devel opnent by tracking its progress against the goals and planned activities for achieving these goals.

Exceptional: 71-100%

The Contractor has clearly denonstrated a conmitnent to achieving the established goals. Specific and
tangi bl e results have emmnated fromits nanagenent processes. There are nunerous exanples

where desi gn and nanagenent decisions have been significantly influenced by the desire to achieve the
goal s. The contractor has denonstrated that it is tracking with its goals and planned activities

to achieve the goals. There are no exanpl es where significant decisions have been nade without due
consi deration of the inportance these goals.

Satisfactory: 30-70%

The Contractor has denonstrated a conmitnment to achieving the established goals. To sone degree, tangible results have emanated fromits
managenent processes. \Wiile there are sonme specific exanples where design and managenent deci sions have been significantly influenced by
the desire to achieve the goals, the majority of the results are somewhat intangible. There are sonme exanples that the contractor is
tracking with its goals and planned activities to achieve the goals, but overall, the results are inconclusive. There are few, if any,
exanpl es where significant decisions have been made w thout due consideration of the inportance of these goals.

Marginal: 0-29%

The Contractor has a commtnent to achieving the established goals but this has not yet been denonstrated by tangible results. There are
few specific exanpl es where design and managenent decisions have been significantly influenced by the desire to achieve the goals.
Reported and observed results are nearly all intangible (i.e., theoretical, indefinite or vague). There are sone exanples that the
contractor is tracking with its goals and planned activities and may achieve the goals, but overall, the results are immterial. There
are few exanpl es where significant decisions have been made w thout due consideration of the inportance of these goals.

*** END OF NARRATIVE H 002 ***
H 26 Option For Abrams Integration Work - Cin 0004AA
The CGovernnent hereby reserves the right to increase the scope of work (SOW of this contract to include conducting a power pack test
specification in din 0004 and setforth in Attachment 3 of this contract. The price of this option is setforth in Cin 0004AA. The

option naybe exercised at anytine, but in any event not |ater than 450 days after award.

Prior to the expiration of the original option period identified above, the Governnent may seek a bilateral extension of the option
period for an additional period not to exceed 90 days fromthe expiration date of the original option period.
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H 27 Secure Environnent Contracting

The Secure Environment Contracting (SEC) Procurement Contracting Officer for Special Access Progranms (SAP) efforts under this contract
is located in the SEC Cell at the U S. Arny Tank-autonotive and Armanments Conmand, AMSTA-CM ABGA, Warren, M chigan. Any contractual
issues that need to address SAP infornation shall only be comunicated to the SEC Procurenent Contracting Officer, as he has the
necessary clearances. If the contractor has any questions regarding the clearance of an individual, he nust verify with the program
security officer or the SEC Procurenment Contracting O ficer that the individual has the appropriate clearances.

*** END OF NARRATIVE H 003 ***
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